The interaction of apolipoprotein A-I with small unilamellar vesicles of L-alpha-dipalmitoylphosphatidylcholine.
The interaction between apolipoprotein A-I and small unilamellar vesicles of dipalmitoylphosphatidylcholine at the lipid phase transition resulted in complete release of vesicle contents at molar ratios of lipid to protein from 4000:1 down to 50:1. This indicated the existence of two types of stable complexes: a vesicular apo-A-I complex with a maximum of two to three apo-A-Is/vesicle, and a micellar complex (disc) with a stoichiometry of about 50 phosphatidylcholines/apo-A-I (mol/mol). We characterized the complexes by density gradient centrifugation, by gel filtration, and by immunoprecipitation using an anti-apo-A-I antibody. The morphology of the discs was similar to that of previously reported discs. Apo-A-I-induced release of vesicle contents was monitored by the relief of self-quenching of vesicle-encapsulated carboxyfluorescein. Using this assay we characterized the nature of the interaction between apo-A-I and phospholipid vesicles. The formation of complexes between vesicles and apo-A-I followed a two-step process; below or above the lipid phase transition temperature (Tc), apo-A-I bound to phosphatidylcholine vesicles but caused little leakage of contents. Kinetic analysis of the interaction between apo-A-I and dipalmitoylphosphatidylcholine vesicles below Tc indicated that about 1 in 500 collisions leads to a stable apo-A-I-vesicle complex. The second step involved passage of those complexes through Tc, which resulted in a very rapid transition into discs or vesicular complexes. Vesicular complexes contain apo-A-I which was no longer capable of interacting with pure lipid. Discs, on the other hand, interacted with vesicles at their phase transition.